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Preliminary and Short Report
EXAMINATION OF MAMMALIAN MELANOCYTES IN VIVO:
A NEW APPROACH*
JOSEPH MCGUIRE, M.D.
In this report, a new technic is described which
affords direct, in vivo examination of mammalian
melanocytes.
The wing and interfemoral membranes of the
bat (Eptesicus fuscus) have been examined by
transmitted light. Bats were anesthetized with in-
traperitoneal injections of sodium pentobarbital,
0.03 mg/gram of body weight. The bat was then
taped to a sheet of plexiglass ¼" thick and the
wings and interfemoral membranes extended. Oc-
casionally, to reduce irregularities in the mem-
brane, it was fixed to a glass slide with rubber
cement. Methyl salicylate or glycerol was rubbed
into the area to be examined and the plexiglass
sheet holding the bat was placed on the stage of
the microscope. A Leitz 23 X water/oil immersion
objective was used and the membrane was ex-
amined with transmitted light. It appeared to
make no difference whether the bat was mounted
dorsum down or up; however, the former position
was found to be more convenient.
Bats were fed meal worms and water. Food was
withheld for 12 hours before anesthesia. Bats can
be anesthetized many times without apparent dam-
age; consequently, it should be possible to follow
over a long interval of time, changes in melanocyte
morphology in response to various influences, e.g.,
irradiation, melanocyte stimulating hormone, es-
trogen, etc. The ear of the black C-57 mouse can
similarly be used for the direct observation of
melanocytes by transmitted light (1).
In the bat, occasional, heavily pigmented den-
dritic melanocytes were seen (Fig. 1); and there
were abundant fragmented dendrites and cell
bodies with only short dendrites. It appears that
most melanocytes in bat membranes do not retain
large numbers of melanin granules even though
there are many in other epidermal cells. These ob-
servations contrast with those on frog epidermal
melanocytes which are heavily pigmented (2, 3).
The observation in the bat suggests that melanin
granules are not stored to any large extent in den-
drites. The heavily pigmented melanocytes may be
located in the dermis or epidermis. The thinness
of the membrane renders difficult their precise
localization.
The dopa reaction is so routinely used in the
study of melanocytes that its purpose (to demon-
* From the Section of Clinical Research Train-
ing, Department of Medicine, Yale University
School of Medicine, New Haven, Connecticut.
Supported by United States Public Health Serv-
ice grants T7 AM 1003, AM 08073.
Received for publication January 4, 1966.
311
Fie. 1. Three melanocytes in the interfemoral
membrane of the bat (Eptesicus fuscus). In addi-
tion to these occasional heavily pigmented mel-
anocytes, many incomplete and fragmented den-drites containing melanin granules were seen.
Melanin granules are apparent in some of the den-
drites shown here. X 370.
strate dopa oxidase) is occasionally overlooked.
Bloch used the dopa reaction, one of the earliest
histochemical technics (4), to differentiate pig-
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ment forming cells (melanocytes) from nonpig-
ment forming cells (keratinocytes) in epidermis.
Dopa oxidase which is present in melanocytes
oxidizes dopa to dopa quinone which is further
metabolized and polymerized to an insoluble pig-
ment (dopa melanin). Since the distribution of
pigment following the incubation of tissue with
dopa reflects the location of dopa oxidase, the re-
action can be used as a melanocyte stain. The
technic has been essential to the systematic study
of melanocyte morphology and distribution in man
(5,6) and the guinea pig (7).
Alterations in free tissue melanin and in mel-
anoeyte numbers and merphology have been re-
lated to treatment with estrogen (8), ultraviolet
irradiation (9) and ovariectomy (10). These ob-
servations have been made in tissue following in-
cubation with dopa; consequently, the changes
observed in free tissue melanin, numbers and mor-
phology of melanocytes may reflect changes in
dopa oxidase activity produced by the experimen-
tal manipulation.
Direct examination of melanocytes may be a
useful approach to the study of their response to
hormonal alteration and irradiation. The heavily
melaninized melanocytes, although uncommon in
the preparations examined thus far, might be an
ideal cell in which to observe melanin granule
movement in response to MSH. The melanin
granule is a mature, fully melaninized organelle
with no demonstrable tyrosinase activity (11).
Perhaps because of this, melanocytes which con-
tain large numbers of melanin granules would not
respond to stimuli by synthesizing more melanin.
A cell containing the less completely melaninized
granules (melanosomes) might be more useful for
studies of hormonal stimulation.
sUMMARY
1. A new method for studying mammalian
melanocytes is described.
2. Direct in vivo examination of melanocytes
provides an approach to the study of melanocyte
response to various agents.
3. This method avoids potential artifacts intro-
duced by the dopa reaction.
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